74 patients with broncho-pulmonary paecilomycosis were observed for the indexes of pulmonoscintigraphy. According to the clinical manifestations of the disease all investigated patients were divided into two groups: 1st group -25 people with predominance of the clinical signs of bronchial asthma (5 people with chronic obstructive bronchitis, 20 people with bronchial asthma); and 2nd group -54 people with predominance of the clinical signs of inflammation process of the lungs' parenchyma and interstitial tissue (38 patients with pneumonia, 16 patients with exogenous-allergic alveolitis). The results of radionuclide investigation showed that scintigraphic pictures of the investigated people of the 1st and 2nd groups were significantly differed from the lungs' picture of the patients from the control group. During visual evaluation of the scintigrams the areas of disorders of pulmonary circulation were presented by defects of different degree. Also, they had uneven decreasing of the distribution of the radiopharmaceutical drug in the injured areas, most often in the middle and lower areas of the lungs, sometimes along the whole lung areas. Density of radiopharmaceutical distribution in these areas was decreased in comparison with the adjoining lung tissue. The functional area of parenchyma and the form of the organ were not changed.
Introduction
Diseases caused by fungus take an important place in the structure of infectious morbidity. Industrialization, introducing of new technologies in medicine can be accompanied by decreasing of total human's resistance in general, and conditioning development of fungal diseases. (Lesovoi and Linitski, 2008) . This process can lead to increasing of the disseminated forms of deep mycosis with injures of broncho-pulmonary system. Though the reason of increasing of frequency fungus diseases of the lungs is not completely obvious, the clear dependence of its development on the degree of air dissemination by fungus and its spores is established (Adhikari et al., 2004; Masuk, 2005; Dauning et al., 2006; Liang et al., 2006) . This fact suggests that it is a fungal infection and sensitization to fungi brings significant contribution to the increase in the incidence of respiratory disorders (Kotov et al., 2008) . Importance of the study of infectious, antigen and allergic features of mould fungus becomes even as infectious pathogens many of them can initiate allergic processes and diseases in the human's respirator organs (Rodrigues-Rayo et al., 2005) . For the present time, it is increasing the incidence of people of the different ages with conditionally-pathogenic Paecilomyces fungi (early considered to be saprophytic); and the resulting disease is called paecilomycosis. In spite of significant publications regarding the lung diseases caused by these fungus many doctors do not have sufficient knowledge on the features of pathogenesis, clinical manifestations, diagnostics and treatment of this pathology.
Low competence of practitioners regarding diagnosis and treatment of pulmonary form of paecilomycosis makes important to study this pathology, particularly in connection with the changes of ecological situation and the increasing role of Paecilomyces fungus in the etiology of broncho-pulmonary diseases. In spite of the solving of the most problems related to pathogenesis, clinical-laboratory diagnostics and therapy of these forms of paecilomycosis, radial diagnosis still remains poorly examined. It is hard to find researches on radial methods of visualization for the condition of capillary blood flow in lesions of lung. Ventilation disorders in the lungs, as a rule, can be defined with sufficient reliability through the use of roentgenological examination; and the roentgenological method appears as principal for radial diagnosis of the broncho-pulmonary paecilomycosis. However, isolated applying of this method leaves outside of the diagnosis process the information about the regional pulmonary blood flow. Traditional tests (external breathing functions, rheography) cannot compensate this diagnostic deficiency; also the invasive procedures (biopsy, lavage) do not perform indifferent to the health of the patient and not always available. As it is known, Paecilomyces fungus primarily affects small and medium-sized blood vessels in lungs. Therefore, the modern radionuclide technologies can open new perspectives in solving theoretical and diagnostic issues in broncho-pulmonary paecilomycosis. The paper studies the condition of the capillary blood circulation in the lungs in patients having paecilomycosis through perfusion pulmonoscintigraphy, figuring out the information and potential of this method in diagnosis of the microcirculation disorders in the lungs.
Materials and methods
We have studied pulmonary capillary blood flow using results of radionuclide investigations in 79 patients with broncho-pulmonary form of paecilomycosis. The examined group comprised 5 patients with chronic broncho-obstructive bronchitis, 16 patients with exogenous-allergic alveolitis, 20 patients with bronchial asthma, and 38 patients having pneumonia. Age of the patients was varied from 17 to 56 years old. In the control group there were 10 patients without signs of broncho-pulmonary pathology (6 medical students of the VI course of SamMI and 4 patients with the diseases of the thyroid gland). Statistic perfusion pulmonoscintigraphy of the lungs was performed on the gammacamera GKS-20 (Ukraine) in the department of the radionuclide diagnostics in the clinic of Samarkand State Medical Institute. As a reagent it was used the standard collection of 99m Тс -МСА (albumin microspheres of the human serum). In order to prepare radiopharmaceutical drug in the vial with the reagent it was added from 5 to 8 ml solution of sodium pertechnetate with the activity of 90-120 MBk elutriated from the molybdenum generator. Content of the vial was shaken during 5-10 minutes with use of shaker. The investigation was done in 2-5 minutes after intravenous injection of the radiopharmaceutical drug (RPD) in the four standard projections (anterior, posterior and in two lateral). When analyzing pulmonoscintigraphy, along with their visual assessment (qualitative indexes) the quantitative criteria of the pulmonary-capillary blood circulation were used. Lung areas of the both lungs were divided into three equal parts: upper part, middle part and lower part. The total accumulation of RPD in the lungs was taken as 100%. Then relative radioactivity in the each part of the lung's area, separately right and left, was computed using the computer of the gamma-camera. Statistic processing of the investigation results was performed with Statistica 6.0 for Windows. Selective average (М) and the standard error of the selective average (m) were calculated. The statistical significance of the differences was evaluated according to nonparametric criteria of MannWhitney. Analysis referred to the four degrees of the perfusion disorders according to the most accepted criteria (Gabunia, 1985; Obuhov and Varevkova, 1980) : I degree of the perfusion disorders -RPD fixation deficit until 29%, II degree of the perfusion disorders -RPD fixation deficit is 30-48%, III degree of the perfusion disorders -RPD fixation deficit is 49-59% and IV (the most severe) degree of the perfusion disorders -RPD fixation deficit is 60% and more.
Results and discussion
The study of pulmonoscintigraphy of the control group (10 people) has shown that all examined patients had even distribution of the RPD in the lungs areas with some increasing of the indicator in the right lung (to 4-6%). The latter can be explained by the anatomical features of its blood circulation. It was not noted the reliable scintigraphic data for the presence of the distribution defects (perfusion). The quantitative criteria of the lungs' scintigraphy were illustrated in Table 1 . Based on clinical manifestations of broncho-pulmonary paecilomycosis, all investigated patients were divided into two groups: 1st group -25 people with predominance of the clinical signs of bronchial asthma (5 people with chronic obstructive bronchitis, 20 people with bronchial asthma) and 2nd group -54 people with predominance of the clinical signs of inflammation process of the lungs' parenchyma and interstitial tissue (38 patients with pneumonia, 16 patients with exogenous-allergic alveolitis).
The results of radionuclide investigation showed that scintigraphic pictures of the investigated people of the 1st and 2nd groups were significantly differed from the lungs' portrait of the patients from the control group. During the visual evaluation of the scintigrams the areas of the disorders of the capillary blood circulation of the lungs was presented by the different significance degrees of the defects. The areas also had irregular decreasing of the distribution of radiopharmaceutical drug in the lesion areas, most often in the middle and lower areas of the lungs (Figures 1  and 2 ), sometimes along the whole lung areas. The degree of the distribution density of RPD in these areas, in comparison with the adjacent areas of lung tissue and symmetric parts, was decreased. The functional area of parenchyma and the form of the organ were not changed. The results of the analysis are shown in the Table 2 . Radionuclide investigation found the disorders of pulmonary capillary blood circulation in 96% of patients of the first and the second groups ( Table 2 ). The disorders of lung perfusion had a diffuse character in 20% of cases in the first group and in 37% of observations in the second group of patients with broncho-pulmonary paecilomycosis (Figure 3 ). Local decreasing of the RPD fixation, available in lung zones 1 and 2, were determined in 76% of cases in the first group, and in 59.3% of cases in the second group. In the most cases these changes were found in the right lung. The normal scintigraphic portrait was indicated in a few cases of both groups. The first group of patients rarely (30%) had limited distribution disorders of RPD which were located in the one lung; 46% of patients in this group had microcirculation disorders located in two zones. In the second group of patients these indexes were accordingly 14.8% and 44.5%. And, in 31.15% of cases these changes were found in three zones. Perfusion scintigraphy in all patients of the first group determined disorders of the capillary blood circulation (Table 3 ) mainly in zones 2 and 3; they were characterized by the distribution decrease of RPD in the middle and lower zones. The reliable perfusion disorders were determined in the supradiaphragmal parts of the both lungs (on the right side -14.35±0.67, Р=0.000; on the left side -12.03±0.61, Р=0.001). Redistribution of the regional pulmonary blood flow from the lower zones to the middle ones, according to the opinions of some authors (Rubin, 2008) closely correlates with the increasing of pressure in pulmonary blood flow. The analysis has found that I degree of blood circulation disorders was revealed in 3 (12%) patients with predominated signs of bronchial obstruction; the II degree of blood circulation disorders was found in 22 (88%) patients. The III and IV degree of microcirculation disorders were not determined. The quantitative indexes of radionuclide pulmonoscintigraphy were evaluated in 54 patients of the II group with broncho-pulmonary paecilomycosis (Table 4) . Regional microcirculation disorders were determined in 52 observations. As in the patients of the I group, these disorders were also represented in the decreasing of accumulation of the indicator mainly in the supradiaphragmal zones (on the right side -14.74±0.58, Р=0.000; on the left side -11.01±1.05, Р=0.004). These disorders were delivered also by compensational increasing in the middle zones (on the right side -28.24±0.31, Р=0.023; on the left side -23.82±0.59, Р=0.009). 41 (76%) patients with parenchymatous and interstitial inflammatory processes in lungs had a reliably decreased RPD accumulation in one of the lungs (on the right side in 25 patients, on the left side in 16 patients) and increased accumulation in the middle areas. Quantitative analysis of pulmonary scintigrams in broncho-pulmonary paecilomycosis with predominance of the signs of inflammation process in the lungs parenchyma and interstitial tissue has demonstrated that in 2 (3.7%) observations the change of capillary blood circulation was not determined. II degree of microcirculation disorders were defined in 11 (20.4%) patients, and III degree of microcirculation disorders was found in 41 (75.9%) cases. The disorders of the pulmonary blood circulation of the IV degree were not determined. 
Conclusion
Analysis of qualitative and quantitative indexes of the perfusion statistic scintigraphy has shown that all examined patients with broncho-pulmonary paecilomycosis were diagnosed with disorders of the capillary blood circulation. These disorders were presented by the different significance degree, irregular decreasing of the accumulation of RPD in the injured areas, most often in the lower lung areas, sometimes along the whole lung areas. The fixation density degree of the indicator in these areas, in the comparison with the adjacent areas of the lung area and symmetric parts, was decreased. Decreasing of the RPD accumulation density indicated on the perfusion decrease in the lungs. Decrease of the pulmonary blood circulation was determined not only in those areas having infiltration or fibrosis, but also in other zones of the same lung. In the most cases the changes were found in the right lung. Therefore, the data of perfusion pulmonoscintigraphy testifies that broncho-pulmonary paecilomycosis most often begins with the productive vasculitis and alveolitis (in contrast to the exudative pneumonia) with the changes of the lung interstitial tissue. These changes occur as inflammatory infiltration of different significance degree, with subsequent forming of local and diffuse fibrosis conditioning the microcirculation disorders (capillary blood circulation) in the lungs. Thus, radionuclide pulmonoscintigraphy is increasingly important for discovering separately in the each lung functional disorders (capillary perfusion), their qualitative and quantitative characteristics. It can perform as the criterion in effectiveness evaluation of medical treatment, in predicting duration and outcomes of the disease as well. The method could allow identifying latent morphological disorders of the pulmonary blood circulation in the lung lesions caused by the hematotropic Paecilomyces fungus. This radionuclide investigation of the pulmonary blood circulation could be performed even in ambulatory level, counting simplicity of this procedure, easy applicability to a patient, absence of the needs in special training and a good tolerability.
